Introduction
We have been engaged, since 1977, in research and development of biomaterials of various types to be used for restoring and/or replacing the hard tissues of living bodies, such as teeth and bones [1] [2] [3] [4] [5] . As bone replacement and substitution materials, we have manufactured, under the wet cake method, a synthetic hydroxyapatite having a crystalographic structure identical with that of hydroxyapatite, which is the main strength member of bone. We then sintered this product under high temperature and pressure, thus establishing the method of producing homogeneous polycrystals of diverse configurations and hydroxyapatite ceramics (hereinafter referred to as HAP [6] ). In dentistry bone replacement and substitution materials can conceivably be widely used for cases like the maxillofacial bone defect resulting from tumors or external injury, the atrophied alveolar bone ridge and periapical and periodontal bone defects. In all these cases, however, the material is buried in the living body as a full-buried permanent type implant, which means it maintains direct contact with the cells and tissues over a long period of time. animals, the intracutaneous reaction test, the histocompatibility test, the hemolytic test and the erythrocyte survival test as requisites [9] . In connection with the HAP, we conducted the mutagenesis test in addition to the tests mentioned above. by high-pressure molding of the hydroxyapatite [Ca10(PO4)6(OH)2] of amorphous form synthesized under the wet-cake method (Fig.1) . The results of chemical analyses made on these test pieces under the chelate method, the molybdenum blue coloring method, atomic-absorption spectroscopy, the gravimetric analysis and the inductively coupled plasma emission spectrometry are given in Table 1 . From this table, it can clearly be seen that the Ca/P ratio of the test pieces used in this experiment approximates that of bone and that the test pieces are high in purity. Also, according to the X-ray diffraction analysis (Fig.2) 
2) Colony Formation Test-Cell Surviving Fraction Testing Method
The cells cultured with the HAP test piece for 24 hours were isolated by centrifugation, rinsed with PBS and after the cell colonies were formed in a soft-agar culture medium, the number of colonies was counted to evaluate the cell-killing effect of the test piece.
The soft-agar culture method proceeded in the following order: First , the complete medium containing 1% agar (agar noble, GIBCO) was poured in divided portions into the plastic culture petri-dishes (LUX Co.) with a diameter of 60 mm. Then the 0.33% agar culture medium containing the subject cells, with the number of seed cells adjusted so as to form 100 or so cell colonies , was added to each petridish. Upon coagulation of the agar, the subject cellcul ture Petri-dishes were placed again in the 37ßC-CO2 incubator and allowed to incubate for about two weeks . The number of colonies distinguishable with the naked eye was counted and a cell survival fraction was obtained with the following equation: Results 
Cell Grown Test
The growth curve of L1210 cells, when cultured together with HAP test pieces of three types sintered at 600ßC, 900ßC and 1300ßC respectively , is given in Fig. 3 .
The cell growth curve of the experimented group and that of the controlled group agreed, indicating the fact that the HAP did not inhibit cell-growth . Neither was any difference in the cell growth between the HAP test pieces of different sintering temperatures observed. These are the characteristic points of the present methods of experiment.
Colony-Forming
In the results of the experiment shown in Fig.3 , the growth curves of the L1210 cells, when the three types of plate-form HAP test pieces sintered at 600ßC, 900ßC
and 1300ßC were introduced, agreed with those of the controlled group; the population doubling times of the cells also agreed. In short, none of the test pieces can be said to have caused inhibition of cell growth.
Similarly with the cell survival rates shown in Fig.2 
Conclusion
In the present study the cell affinity of the HAPs of different sintering temperatures we had developed as a bone prosthetic-replacement material was investigated. Using the established cell line L1210 murine leukemia in the suspension culture for in-vitro tests, the cell growth rates and the surviving fraction were measured. As a result, the following findings were obtained:
1) The artificially synthesized hydroxyapatite ceramics exert no effect on the population doubling time of L1210 cells. Also, no differences among the test pieces with sintering temperatures of 600ßC, 900ßC and 1300ßC were observed.
2) Artificially synthesized hydroxyapatite sintered at 600ßC, 900ßC and 1300ßC does not exert an inhibitive effect on the colony-forming ability of L1210 cells.
Judging from these results, the cell affinity of the HAP used for the present experiment may be considered highly excellent.
